general practitioners (n = 201) and hospital consultants in general medicine, rheumatology, obstetrics and gynaecology, orthopaedics, radiotherapy and oncology, haematology, and radiology (n = 61); all patients undergoing an initial bone densitometry test (n = 309) during a six month period; and their referring doctors. Main measures-Service awareness and use, knowledge of clinical indications, test results, influence of test results on patient management, satisfaction with the service and its future provision. Results-The overall response rates for the three surveys were 87%, 70%, and 61%. There was a high awareness of the service among doctors and patients; 219(84%) doctors were aware and 155 of them (71%) had used it, and patients often (40%) suggested the test to their doctor. The test was used for a range of reasons including screening although the general use was consistent with current guidelines. Two hundred (65%) bone densitometry measurements were normal, 71(23%) were low normal, and 38(12%) were low. Although doctors reported that management of patients had been influenced by the test results, the algorithm for decision making was unclear. Patients and doctors were satisfied with the service and most (n = 146, 68%) doctors wanted referral guidelines for the service.
Conclusions-There was a high awareness of, use of, and satisfaction with the service. Patients were being referred for a range of reasons and a few of these could not be justified, many tests were normal, and clinical decision making was not always influenced by the test result. It is concluded that bone densitometry services should be provided but only for patients whose management will be influenced by test Data were entered on a computerised database (DBase IV), with a double data entry procedure to ensure accuracy. For the patients who underwent the tests in the second survey, data from their referring physicians in the first and third survey were collated by merging data files. Ten patients in the second survey were referred by consultants from specialties of general surgery (n = 1), occupational health (n = 7), urology (n = 1), and accident and emergency (n = 1). As these specialties were not included in the first survey, these patients were excluded from the analysis. The data were analysed through DBase IV and SPSS/pc+ packages. Subgroup analyses were undertaken between GPs and consultants, and the patients in the two districts. The x2 test and Fisher's exact tests were undertaken. As there were few significant differences the results are pooled in the tables, with significant results mentioned in the text; a P value of < 0'05 was considered to be significant.
Ethics committee approval was given.'6
Results

RESPONSE RATES
Altogether there were 201 GPs and 61 consultants in the study. Of these 143 GPs and 44 consultants were in South Tees and 58 GPs and 17 consultants were in Northallerton and the overall response rate for the first survey ) and over half of the consultants (n = 25, 53%) wanted the service to be provided through locally agreed guidelines; 13(28%) consultants suggested access through a formal referral from a consultant. Table 2 shows doctors' indications for referrals to the bone densitometry service. There were some significant differences between GPs and consultants. For example, more GPs than consultants referred because patients asked for the test (73/131(56%) v 4/24(17%), x2 10X82, P=0-0010) and some doctors thought it to be appropriate for population based screening. Apart from four doctors who were not sure the rest of the doctors who used the service were either satisfied or highly satisfied with the bone densitometry service.
Patients' perspectives Three hundred and nine patients underwent a bone densitometry test during the study period; their mean (SD, range) age was 57(9.95, 16-87) years and 298(96%) were women. The following section applies to the 217(70%) patients who completed a questionnaire in the second survey.
One hundred and fifty nine (73%) patients were aware of the bone densitometry test before they were referred for it and their sources of information about the test included popular media (116(53%)), friends and family (67(31%)), and professionals (32(15%)). Eighty six (40%) patients themselves had suggested that they be referred for a bone densitometry test whereas it was suggested by the doctor for 117(54%) patients. "Confirmed osteoporosis in a patient on long term steroids for chest complaints. Didronel commenced" (yes); "Did not need further investigation or treatment" (yes); "Continuation of HRT not needed" (yes); "Excluded osteoporosis after wrist fracture" (yes); "Reassurance" (yes); "Saved patient from unnecessary medication" (yes); "She had already decided she did not want HRT. She is unable/ unwilling to modify her lifestyle" (no); and "I had to chase the result. Patient attended to ask for it and I had not received it. She has not returned -it is normal" (no).
The advice given to patients included no further action (n = 105, 56%), medication prescription (n = 44, 23%), repeat test (n = 31, 16%), and modification of lifestyle (n = 27, 1 4%/o).
Patients' perspectives Table 4 various medications and advice on lifestyle. Of the patients receiving medication, most (90%) thought that they were more likely to take their prescribed medication as a result of the test but many were not sure how long they would need to continue medication. For example, 10 of the 25 patients on HRT did not know how long they would need to have it and four thought that they were required to take the medication for less than five years. The responses from doctors were checked against those of the patients for whom all such data were available and showed some mismatch. For example, of the 13 patients for whom their doctor reportedly had prescribed HRT, only 10 patients reported receiving such a prescription. Similarly, 13 doctors reported advising calcium but only nine patients recalled this.
Discussion
Our study confirmed that there was a high awareness of and demand for the bone densitometry service and that there was a high level of satisfaction with the service. We acknowledge the limitation of ascertaining satisfaction in this way but there were few written criticisms from either doctors or patients. A large proportion of doctors surveyed were using the service, and patients often themselves suggested the test to their doctors. Although most doctors used bone densitometry for valid indications7 some were using it because patients asked for it and for population based screening. In the first case we are uncertain whether patients' demands were the sole reason for testing or whether it was performed as part of the total decision making process based on clinical history, examination, and counselling. It was surprising to note that 16% of doctors would have advocated the test as part of a population screening programme even when resources were constrained. This conflicts with the recommendations of the Effective Health Care Bulletin and points to a need for wider education of physicians. An alternative explanation may lie with the media campaigns on osteoporosis which were ongoing at the time of the study. Some patients' lack of proper understanding of their bone strength after the test is also relevant. We evaluated the written comments from those patients who indicated that they "did not really understand" their bone strength and found a mixture of problems relating to communication and explanation of results. Some of these are amenable to correction (for example, unclear handwriting on report form), and some reflect complex clinical situations or low normal results. Furthermore, it is possible that some of the advice reported as being given as a result of the test was actually recalled from the time of the test itself, when the bone counsellors gave advice based on the patient's response to a bone health questionnaire given before the test. Finally, there may be a methodological problem in that we asked patients about their understanding of bone strength and not bone density, which is what was actually measured. As bone strength also depends on bone architecture and not just on density, the phrasing of our question may have confused the issue.
The response rate of 87% for the first survey was particularly gratifying given the fact that doctors are busy professionals who have been "surveyed" extensively on many issues in recent years. Although non-responders may well have different views about the service the fact that 32% of the responders had never used it suggests that the views of non-users have been represented. Similarly, the responses to the patients' survey and the subsequent survey of the referring doctors were gratifying. We recognise that ultimately we only had complete data for 44% of the patients but we think that the data from various sources gave valuable perspectives and did not detract from the overall conclusions.
The dual energy x ray absorbtiometry technology has been evaluated and considered to be an accurate and reliable means for measuring bone density.'8 The best means of reporting and interpreting bone density measurements, on the other hand, remains uncertain. The World Health Organisation (WHO) has recently proposed that osteoporosis be designated at a bone densitometry value of 2-5 SDs or more below the young normal mean at any site.'8 Established osteoporosis is defined as a bone density of this level in a patient who has already sustained a low trauma fracture. The cut off values used to define normal, low normal, and low bone densitometry in our study were arbitrary but followed the traditional approach that values of one and two SDs below the normal expected means for a population of that age and sex were abnormal. With these cut off values we found that the yield of the test in terms of low and low normal results was small; overall only 12% of those tested showed a low bone density. This may be a reflection of the particular clinical cohort that we studied.
The WHO criteria were released after we had completed our study and hence we are unable to recompute our data in line with them, but it would be interesting to examine the yield of the test in future research with the WHO criteria.
There is now a considerable interest in bone densitometry further provoked by the recent publication of the Department of Health report on osteoporosis,8 and there will be calls for increased access to bone densitometers.
In summary, our study showed that patients were being referred for a range of reasons (some unjustified, such as screening); many referrals were initiated by patients; often the test result did not influence clinical decision making, although we acknowledge that this part of the study was incomplete because of missing responses and because we do not know what the doctors would have done in the absence of the test; and that some patients did not understand the test results. On the other hand, we could not recommend withdrawal of the service given the disease burden due to osteoporosis and the high demand and satisfaction expressed with it. Accordingly, it was recommended to the two purchasing authorities that they should continue to purchase the bone densitometry service but subject to guidelines (the favoured option of doctors for accessing the service: table 1) and only for patients whose management would be influenced by test results.
There are, however, still some unresolved issues around the provision of bone densitometry services. What is the most cost effective yield of the bone densitometry test; should it be that 50% of tests show low density and influence management; in which case what about people who feel reassured as a result of a normal test? What value do we place on such reassurance? Is correct medication prescribed after the test? Will patients comply with advice? Finally, would all patients who could benefit from a bone densitometry test come forward for the test, and in any case how many eligible patients are there in the community? Future research needs to consider such questions alongside the data on fractures.
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